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Large Hadron Collider (LHC)
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!Worlds highest energy 
accelerator. 14 TeV collisions
!Proton-proton collisions
!Located in near Geneva, 
Switzerland
!Built by an international 
collaboration. 85+ countries



Compact Muon Solenoid (CMS)
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!Detector at the LHC
!4T Solenoid- largest ever built
!The silicon tracking comprises 
~250 square meters of silicon 
detector
!There is about as much iron in 
the magnetic return yoke as in 
the Eiffel tower.



Hadronization

5

 John Novak WMU

Quarks are asymptoticly bound- the force between them gets 
stronger as they get further apart. 

When there is enough energy in the bond, a quark 
anti-quark pair will form from the energy. This
process is called hadronization.

As long as there is enough energy 
hadronization will continue. The new quarks 
and anti-quarks will take the form of particles.



Jets
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“Jet” is a term for a collated group of particles coming 
from an interaction, or a collated group of energy 
deposits in a detector. 

Jets have properties such as momentum, energy, size, 
and position in the detector.



Jet Reconstruction
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Eta

P

# of Constituents

We use software to analyze jet properties. The 
software uses simulations of the detector and 
algorithm to define and reconstruct jets.

In this case, our software outputs about 50 
histograms of various Jet properties.

The histograms to the right are of Eta, 
Momentum, and the number of constituents.



Validation
Why Validation:
Different software releases use different detector simulations.

What is Validation:
Validation is done by comparing histograms against a standard
reference sample and looking for disagreements.

My Project:
!To create a framework for release validation.
!To validate releases using a standard reference samples
!To build an online repository of comparisons
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My Project
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My Project Cont.
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Simulation Validation
FastSim- Fast Simulation: events are generated using 

parameterizations of physics processes and simplified 
particle response in the detector. Takes a few seconds per 
event.

FullSim- Full Simulation: events are generated by 
simulating the interactions of the particles with the detectors 
in detail. Takes a few minutes per event.

A complete simulation is on the order of 50,000 events, so 
there has been a push for more FastSim. But one 
conclusion was that FastSim didn't reflect FullSim well in 
some respects. 13
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This Histogram is a 
distribution of the missing 

ET significance

This Histogram is a 
distribution of the number of 

constituents in the jets.
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210 pre8 FullSim vs FastSim



Release Validation
There were some unexpected changes between some releases:
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This is a distribution of the transverse momentum



Summary
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!We have built a framework for software release validation.
!The code used has been committed to the repository, and 

all CMSSW releases from 200 through 210pre8 have been 

compared
!The output has been made web browse-able.



Credits
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